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Sir:

[, Thomas Kiindig, declare as follows:

1. I am named as an inventor of the subject matter claimed in the application

referenced above.

2. I hold an M.D. degree from the University of Ziirich and have worked in the
fields of immunology and allergy for 14 years. My curriculum vitae is attached as Exhibit 1.

3. We conducted a clinical study that included a total of 153 human‘ hay fever
sufferers. Each of these patients was allergic to grass pollen, as assessed by skin prick testing to
grass pollen extract. Patients were randomized into two study groups. Eighty-six patients in the
conventional treatment group received conventional grass pollen immunotherapy. These patients

were subcutaneously injected with 16 incremental doses of grass pollen extract over 20 weeks,

followed by twice-weekly subcutaneous injections of a maintenance dose corresponding to 100



pg alum-absorbed grass pollen extract (100,000 so called “SQ-E units”). Sixty-seven patients in
the intralymphatic group received three injections of 1 pg of the same alum-absorbed grass
pollen extract into a superficial subcutaneous lymph node of the groin spaced four weeks apart.
The efficacy of both the conventional and the intralymphatic treatments were assessed four
months after the initial treatment. The protocol is shown in Exhibit 2.

4. To assess efficacy, patients in both treatment groups were evaluated for their
sensitivity to the allergen by nasal provocation with an extract of the same pollen extract. Fifty
ul of pollen extract were administered under rhinoscopic control onto the mucosa of the lower
concha. A first dose of 100 SQ-E (approximately 0.1 pg of grass pollen extract) was followed
after 30 minutes by 1,000 SQ-E (approximately 1 pg), then by 10,000 SQ-E (approximately 10
ug) and finally by 100,000 SQ-E (approximately 100 pg) after 60 and 90 minutes, respectively.
The following symptoms and scores were recorded: ocular or nasal itching (0 = none; 1 = mild,
i.e., slight sensation; 2 = moderate, i.e., definite sensation; and 3 = severe, i.e., need to rub nose
or eyes); runny nose (0= none; 1 = mild, ie., slight sensation; 2= moderate, ie., definite
sensation; and 3 = severe, i.e., need to blow or wipe nose); nasal congestion (0= none; 1= mild,
i.e., slight sensation; 2 = moderate, i.e., definite sensation; and 3= severe, difficult to breathe
through one or both nares); and sneezing (0= none; 1= mild, i.e., 1-2 sneezes; 2 = moderate, i.e.,
3-4 sneezes; and 3= severe, i.e., 5 Or more sneezes). The results are shown in Exhibit 3.

5. The upper left panel of Exhibit 3 depicts the symptom scores observed after nasal
provocation with 100 SQ-E units (approx. 0.1 pg of pollen extract). At this low pollen
concentration the intranodal group shows fewer symptoms after treatment, but due to the
generally low symptom scores at this low pollen concentration, the latter improvement of the

intranodal group shows no statistical significance (p= 0.45). The upper right panel of Exhibit 3



shows the symptom scores after nasal provocation with 1,000 SQ-E units (approximately 1 ug of
pollen extract). Again the intranodal group of patients shows a lower symptom score after
treatment, but again the overall symptom scores are low, so that the improvement is not
statistically significant (p=0.07).

6. The lower left panel of Exhibit 3 shows the symptom scores after nasal
provocation with 10,000 SQ-E units (approximately 10 pg of pollen extract). Because of the
higher pollen concentration, the overall symptom scores are higher and the improvement of the
intranodal group becomes statistically significant (average score before treatment 4.47, compared
with 1.9 after treatment). The lower right panel of Exhibit 3 shows the symptom scores after
nasal provocation with 100,000 SQ-E grass pollen extract (approximately 100 pg pollen extract).
Before treatment the intranodal group showed an average symptom score of 9.63; after
treatment, the symptom score is reduced to 5.05. This change is statistically highly significant
(p=0.002).

7. Thus, intralymphatic administration of allergen administration is more efficient
than subcutaneous administration of the same allergen. No more than three intranodal injections
of an allergen are sufficient to desensitize human patients to the allergen, as assessed by
sensitivity to the allergen. This permits a reduced number of injections and therefore
substantially shortens the duration of treatment.

8. Patients that were desensitized by only 3 intranodal injections were assessed by
nasal provocations tests 4 months after the beginning of treatment. As shown in Exhibit 4, this
patient group tolerated approximately 10 times higher pollen concentrations after treatment. In
contrast, subcutaneously desensitized patients showed no significant improvement of their nasal

provocation thresholds. In order to achieve a 10-fold increase in the nasal provocation threshold



conventional subcutaneous immunotherapy usually has to be continued for 3 years, as
demonstrated by Wihl et al. for tree pollen (Allergy 43, 363-69, 1988; Exhibit 6). Similarly, |
Pegelow et al. (Allergy 39, 275-90, 1984; Exhibit 7) showed that after 3 years of immunotherapy
with grass pollen the average increase in the nasal provocation threshold is not more than a factor
of 10.

9. It is unexpected that treatment with merely three injections of 1 pug more
efficiently reduces the symptom score than the extensive conventional subcutaneous regimen
with 20 incremental injections up to 100 pg of the same pollen extract. Based on these results, I
would expect that the efficiency of desensitization with other allergens such as venoms, animal
dander, and dust mite would be similarly enhanced by intranodal administration.

10. Pollen-specific IgG also was measured before treatment and four months after the
beginning of treatment. No significant changes were observed. Amongst all IgG subclasses,
subclass IgG4, if at all, is the one subclass where increases have been reported by other groups.
The graph shown in Exhibit 5 depicts specific IgG4 against the major allergenic grass in Europe
(i.e., Phleum pratensae) in patients treated by intralymphatic allergen injections. IgG4 titers were
measured by the Pharmacia CAP™ method, which permits a quantitative assessment. There was
no significant titer change in Phleum pratensae-specific IgG4 before and after treatment. Thus,
the mechanism of intralymphatic desensitization does not depend on induction of allergen-
specific IgG4 antibodies. |

11. A total of 20 systemic allergic adverse events were observed during a one hour
post-injection wait for the conventional group. Two of these events (asthma attacks) were
classified as severe (grade 3 according to H.L. Miiller, New Engl. J. Med. 261, 374-77, 1959; J.

Asthma Res. 3, 331-33, 1966). Eighteen of these events were classified as mild or moderate
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(grades 1 and 2 according to H.L. Maller); most of these patients suffered from flush, urticaria,
or angioedema. In contrast, only six systemic allergic events were observed during a two hour
post-injection wait for the intralymphatic group. These patients suffered from flush, urticaria or
angioedema (grades 1 and 2 according to H.L. Miller). This demonstrates that the frequency
and severity of adverse events are reduced with intralymphatic treatment compared to
conventional treslntmem.

12. At the one year follow up visit, 40 of the original 86 patients in the conventional
treatment group had dropped out of the study. In contrast, only three of the original 67 patients
in the intralymphatic treatment group had dropped out. Thus, patients receiving intralymphatic
treatment show better compliance and are more likely to finish their treatment.

13. [ declare that all statements made herein of my own knowledge are true and that I
believe all statements made on information and belief are true and that these statements were
made with the knowledge that willful false statements and the like so made are punishable by
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that
such willful false statements may jeopardize the validity of the application or any patent issuing

thereon.

[%.10. 03 7 U oA

Date Thomas Kilndig, M.D.
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Working Places:

Kreisspital Wetzikon Resident 1988-89 Surgery
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Universitét Ziirich
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Dept. of Medical Biophysics Post-doc 1992-95 Immunology
University of Toronto

Prof. T.W.Mak
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EXHIBIT 3

Nasal Provocation Symptom Scores
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EXHIBIT 4
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EXHIBIT 5

|gG4 against Grass (Ph. Pratensae)
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